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CHAPTER TWO: Activity 10, p. 38. 



Using Computers to Make Movies 

When we think of how different people use computer animation, many different types of jobs come to mind. The airline industry, 
for example, uses computer animation to train pilots. Can you think of other jobs in which computer animation is used? That's 
right, and also think of engineers that use computer animation to design. In other words, there are several different areas where 
animation is used. 

When we think of computer animation and media, animated movies and movies with special effects come to mind. These days, 
movie directors rely more and more on the knowledge of computer animators. For example, computer animation can be used to 
enhance background scenery or create characters in movies. In fact, most movies we see today use some kind of computer- 
generated additions. Think about some of the movies you have seen in the past couple of years. Do you remember any computer- 
animated characters? Many animators used advanced software to create three-dimensional characters and machines in movies 
such as Toy Story I and II, Jurassic Park, Star Wars Episode I: The Phantom Menace, Bug's Life, etc. We see the characters in the 
movies months or even years after they were designed, but have you ever thought about how the three-dimensional characters are 
first created? That's our focus today. I'm going to explain the different steps in the process of creating these characters. 

CGI, or computer-generated imagery processes are similar to traditional animation techniques except that a computer is used 
instead of pens, pencils, and paper or a drawing board. In addition, computers allow animators to create characters much more 
quickly than in the past. What used to take weeks may now only take days or even hours. However, much skill is needed in CGI. 
In addition to knowing how to use the technology, animators also need to have some artistic talent. 

The first step an animator takes is to build a computer model of a character that will move and maybe talk. The animator designs 
this model with lines and points in three-dimensional space on the computer. This is called a wireframe. The process of building 
the model is called wireframing. Look back on the first page of this chapter, page 26, to see the example of a wireframe in the 
first illustration on the left. At this point, you can see there are no details like color or texture on the model. By the way, there are 
other ways to create a wireframe besides designing one on the computer. Animators can also create a character by using a special 
digital pen to touch points on a model. The information from the pen then gets transferred to the computer. It's even possible to 
make a wireframe model from a real person by using something called a cyberscanner. For example, I want you to imagine 
Arnold Schwarzenegger's face right now. A computer animator can scan Arnold's big head with a cyberscanner to make a 
wireframe model that he/she can change depending on what the director needs. Why do you think a computer-animated Arnold 
would be useful to a movie director? That's right. These digital equivalents of actors' faces can also be used for stunt doubles or 
other situations where the live actor will not be used. Whatever method is used, the wireframe construction is the first step for the 
computer animator. 

Let's go on to the second step. After the wireframes are created, the animator can add shading to the models. Keep in mind, 
shading is not the same thing as color. These are different shades of gray depending on the position of the light. Lighting, of 
course, is essential to create realistic-looking characters. This second step also helps animators detect problems that were not 
visible in the wireframes. Again, look back at page 26 to see a shaded version of the wireframe in the second drawing. 

The third very important step is called rendering. That's r-e-n-d-e-r-i-n-g. Look at the third and fourth drawings on page 26. Since 
the computer generated head at the second step (shading) still has sharp line edges, the animator needs to smooth out these lines to 
make it even more realistic looking. Sophisticated commercial software is often used at this point. This software was used in 
movies such as Monsters, Inc., Harry Potter and the Chamber of Secrets, and Men in Black II. Each of the frames, and keep in 
mind one second contains twenty-four frames, takes about 6 hours to render. Some frames in the movie Toy Story took up to 90 
hours. By using software, the animator can add color, bumps, and hair, to make the characters appear alive." That's three things: 
color, bumps, and hair. The advancement in the software has saved animators a lot of time. 

Finally, the rendered computer model can be animated. This includes a process called keyframing. As I said earlier, each second 
of film has 24 frames, but only three or four of these are considered key frames. Do you remember what key means when we talk 
about note-taking? Yes, you're right. These are the important frames during which an object changes its size, direction, shape or 
other properties. In computer animation, the animator designs or chooses the key frames and guess what? The computer then fills 
in the rest of the movements and saves a lot of time. Again, this is done with special software. The computer does this all 
mathematically, unlike the time-consuming task of drawing each of the frames or moving and filming models little by little to 
show movement. However, even though it may seem easier for animators with the computer, complex movements in facial 
expressions make it difficult to make completely realistic human characters. 
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To wrap things up, you should make sure that you understand the major steps in creating computer-generated characters: 
wireframing, shading, rendering, and keyframing. I will give you a quiz on Friday with four short answer questions, so you should 
ask each other questions and fill in your notes to make sure you have all the information. Thanks for your participation today. 

Activity 19, page 50 

Movie Production Stages 

We talked the other day about how computer-generated characters are created, but when are they actually inserted into a movie? 
Obviously, making a movie involves many different steps, but there are basically three main stages of production: pre-production, 
the actual filming of the live footage, and post-production. Before any of these stages can occur, of course, there has to be a great 
idea for a movie. Then a director is found to lead the production of the movie and choose the numerous people that are involved. 
In a film that requires computer animation, a director may want to work with a particular computer animation company. On the 
other hand, several different companies may try to convince a director they can design the desired effects in the movie. 

So, let's start with the first stage — pre-production. Let's pretend the director is chosen and the film crew is established. The first 
step in this stage is when storyboards are created. Storyboards... that's story and boards. These are collections of drawings that 
include some description and technical instructions to describe the camera shots. 

Storyboards look a little like comic books, except instead of dialog, the scene is described in words to accompany the drawings. 
In the end, a movie might have as many as 2,000 shots in these storyboards that are all put together to make the final product. The 
idea of storyboards may seem old-fashioned when talking about all this advanced technology, but it is still necessary to create 
collections of drawings to see what scenes will be necessary. 

Next, the various teams of the movie are given their assignments. These teams include a group that works on set design and 
construction. Another group is responsible for going out and looking for appropriate places for the "on-location shots" for 
example, shots in a particular city, climate, etc. Another team works on preparing any stunts that will be included. Animatronics, 
that's a-n-i-m-a-t-r-o-n-i-c-s, animatronics specialists are brought in if there are any physical special effects with robotized 
animals. There are also groups that prepare the cameras, lights, sound equipment, wardrobe, etc. You get the idea. Just watch the 
credits next time you see a movie and you'll see the hundreds of people who are involved in making a movie. So, of course there 
is a CGI team that starts the development process for all the computer-generated shots that will appear in the movie. 

During the second stage of the movie production, the actual footage is filmed. This is the "lights, camera, action" part of the 
process. The CGI experts may be called in at this point to provide advice on the recording of the movements of human beings to 
be used for digital characters or digitized scenes to be created in the post-production phase. For example, this is the stage when 
the actors in Jurassic Park had to "act" like they were being chased by dinosaurs even though the dinosaurs were not really there. 
The CGI people help the actors be more realistic. 

Finally, it's in the post-production stage when the CGI experts do most of their work. This team includes a variety of people 
including software developers, visual effects supervisors, art directors, technical directors, producers, model makers, animators, 
editors, camera operators, etc. For example, a special effects supervisor might oversee the best way to give human emotions to 
inanimate objects or animals. A model maker may work with a model of a cat and digitize it on the computer. This results in the 
wireframe models we talked about earlier. Other digital effects that may be worked on in this postproduction stage include 
enhancing live-action shots like adding computerized snow or other types of weather to particular scenes. 

All in all, although post-production is the busiest time for animators, they play an important role throughout the whole process of 
making a movie. 

Activity 2: page 29 

1. effort (2-1) 2. graphic (2-1) 3. quantity (3-1) 4a. evolution (4-3) 4b. evolve (2-2) 5a. innovate (3-1) 

5b. innovation (4-3) 6a. transformation (4-3) 6b. transform (2-2) 7a. technology (3-2) 7b. technological (5-3) 

8a. reality (4-2) 8b. realistic (4-3) 9. instance(2-l) 10. engineer (3-3) 



jjjjtSl jjc ^Jl»l| 4**Uj AjJ^V 1 **^ M^ ^JJ- 1 * 

http://kaues.blogspot.com 

. Aia<»*i1U i— ij< iila lb ^;\ull ajjjijJI (JjaiIVimh (JJ^I jj j~MAJA* * Jb j&3 l*Iaj|j tfU'Yi.'i (iib ?l.j Hirti,"unl *jj l-ij ' nl t lb AA^jaoA *j--uj ^) ^jS (_sjiV) LJjUajIb j&Aj j) jlLaVb Jia 

,4.!>jViaH Aj*iijl! JLa*Iuil *j lLua A fl\"i-yrt ( j LUa iJAt <a1Ua . jj ^1 *tai£j 
.ljj^UII jj^Lluj Aijsua ^ jaSU J&\ £0i\ J^ji-a iaiu tfbVl oAfc .^i-abUI l^Ij-jjUUI £-« f^iVlj AijaOail f j-ijlb 4-Sj-*jla1I f^Vl SjSIaII jfc tf^Vlj L_ij«UJb 4ija>j\aJl f j-ijJb j&fc U-lJfr 

A^liVI (ji CiU/^aJlH »Luul jl AjalVl jJaia ^.tVl J^xl^j j! c£*ri m>wlaAj 4A\j Via.lt ^j-jijJI . JUUJl Jj^ui u& 

.AoMataJt [jUlmJl ^i Upjl j ^^Ul >iLflVt (j-» (J* 3 *^' 0^^ J^ .VJ"it,vlU SaIja £iUUal ja p jj J^Jiiuu fjJI lAAAbiJ jjjJl AitflVI ,J&\ 'AttAVl ^ 

AAlaJu ( Jurassic Park 'tj^-^'j JjVl Toy Story J-*-* -a^vi ^ J buVI •^-jj^Aj jjLS-aj cj U ^a-^-ji ^LLiV 4_a.&ull ^aijJi j^CmjII j* aja«J1 jUaI^i Vi_jji»W,lb 4ijAia tiib^ai-i ^i jSaaj [)a 
cjUAiuiJl *Uuj ^S ljuS I^jSs y (j^ 3* 0*J ' ffr****^ fS Uj *e £»tj£-J J**- jl jjfr*^ ?^V1 ^i ^ j . n^ .ii l t ^> . jJt 'Bug's Lifej ' Star Wars: The Phantom Menace t> tAs^ 1 

.CiU«aauill fVjA pluijj 4olaft ^J AJjj^aJI iiljlaiJl jtlijCu. .^jj| UjjSjj dJJ VSj^ JjV JbuVl <jj!>CU1 

iliU.miWll ^.aLhJ (AiLIaVU ,|i^-ujJI i-i^ jl Jj^l j ..j-aL-ajil ^^il ^^Vl 0^ ^ ^ J-**1^j ujmiIaJI ^ji dJJ iJC-U <j^jla"ll *LSjilaJl ^jm>jJ1 CJUJiU 4 jjlmaa u^uiUJU ajlj^Jl JJ^I ^Ula& jl CGI 
iijaua yjj 4iLuaVU .CGI (j-S Aj^aikA Sj-uSJl SjLj-aJI JIa A_j1 ^^Jfr .LJlcLui ^ jl iaAfi jVt fbl tijii-u J3 twl— 1 * J^V ^*^"4 L?^' ./-iUll (>a <&j*j jjSSMj Sjji&il CJlj.n^^ill pUiJV jj^aCuijil 

.^uA^oaII ^jjjUll o^ 3 ^ ^A-^P UJ^ O' '-^^ O^ 4 ^^' (i.^^ ,A_iHUl J * «luu i-iiS 

.wireframe ^—^ lift j .l-jj.i alail ^^Jc- JbuVl ^-J^' ? tuiiil ^ JaUoJlj jajh^lb gr Jj^ill ija ab-jjJl aa^j .p^u W;j ^Qa3£i » ,^1 AoMaauill u^uiUUb jj>*J ^UjI iiL »llujil l^jVI S^aaJt 
.jLulJ! jjSc JjVl ^UajV' (ji wireframe J 1 ^ ^iXP ' ,[ " 1 ^i^ 3 'J-aiJl tJA ;>a ^jVl Ajxiuail ^5 LJJaJ] jJaJI .wireframing J£°& gj>wl) f-bj AuiAfr £)J 

.t-jj)<n),Vil ^yic- j^Ij ftjA^Al ^i AiUiaVb wireframe fbiiv j.^l (Jj^ 3 ^^> i^UuiU- a Jb .p J^aBI J& »1jUl jl o^iJi Jj^ JomsUj ^3Ua (joul <j| Ajjj i j 1 \Ka\ .*UaAl!i sia Ait 

.L-ijMiW.ll ^Jl AJjswa fUiLflj aj >IaJI i\« l^jUjKaII .r Jj^jJl ^jjic- JaLiUl (jii^II (j-aLiJl ^-^jJl f&ll Jbuuluib A,j.^Ts,ni pUlJl tuajl ag, iS^j ^jjaIIujJI 

(jl (jiaj l-i j .) i t l. %1 1 ^Lluj . ^jVi jioJJjIj-ki JJjJjl *La.j J. jVn jl Lilj-ijl iJUuJl Jja-ui j^^lt .cyberscanner (j^- 1 ^ ^ ?<j-*-" Jbuu-uib ^.. ajft^ ^aa-ui ^j-a wireframe £ J >»J ^i*^ ^^ J-aja-aJ! (j-»j 

.^j^aJI ^U^j U ^ic IjUjcI jij y tjiaj ^allj wireframe ^4>« j^-al cyberscanner j-» IjA - ^j' lh'j J**S 

dJ baluai j jASM LliVta^l Jl >A*^' J-**H LJlxuaV JakIuij jl Ucajl <j£aj (jjfi^a^ aj^-jJ *Ua£jJl uV-JU-aJI sift .fU^Lfl ^Uj l -'^V^I J >*-« ^1 0J4&4 j.j£luj L-ijMiW,lb 4£jVi»tl -^jjjl A^uai-jj \Vn,1 IJLaJ 

.L-iji<.itl.Vil >UujJ ^JjVI jfa& 11 ja wireframe ^^e tAX u uLuu i ll 4jjjlaJl Cu\s blj .4^-H Jla^Ji JajuIuu 

:^uiiii SjluJi ^Ji ljaI: Ucj 
.^JUuJ! L1J (shading) J j^">H '■J j^j 0' ^tujll (jS^aj 4 wireframes -II *UiJl Jju 









.p.j*oil ^ja yJe ^JlajJI JbufrVl 0-» Aflfi'va L^yoUaj aift .cJj^S ^/-lUI (j*aJ ^pol JiiUaill tjSJj 
.jaJxait <Us£lj!l tlibj/i%Mill fU^jy 4^jjj^a '^Jolb .StLJaVl 

t. wireframes ^ ^ >» 0^ ^ lt^' J^bl^II i_at^u£V Uiul jmCuijJI j&Uuj oJa Ajjlisi *UaiJi 
.jjJLiU! ^uijil (jfl wireframe -II a* ^&*ll ^u33t 4jjji 1 1 AajLa ^ i-iK 11 jJaSl iAjjC 
.t"l fAi^a (J VjIj^'j fiSill ?>*JjH c*^! J^J) .r-e-n-d-e-r-i-n-g && .SjIpVI ^Jjj li* <■*$-« <^^l SjJaiJl 

.jjii ^.jAi <j*£\j ojJaj l^.lrvl JajJaiil aJA ^^1 ^Cw>jJI ^Uau toJb. <Jal LliliU. <U lOIIj la (JJJalil) AoJlall SjluJl ^ L-ijubJb A^jlll (j-ljJ! J*fr iL» 

.Men in Black II j 'the Chamber of Secretsj Harry Potter j .Inc j Monsters J^» ^Vl ^i i^ U C Ui J ^*(j^t 0J4 .ALiUl J4 ^a u^VI l_U&I ^i ' Aa&A SjjkUll AjjUill g-ljull 
L-^Hau) y 04^4 p^-Ujll 'g-^lj^l JbuuLub .icLui ^ • liajiiuij Toy Story ^*s (ji LiijUaVI o* 3 *^ .»Jb^5U Ljl&bui \ ^j^- ^^ lt^Is i j^ 3 ! ^ * lsj^ SAaJjil AojLjJ! jl jSJjj tCiljUa^l ^ ili 

.jxuj .»libiJU*a '(jjUl Ifb/uil A^^b tllj ".^bi) jj^ l^I.j^WiII J&aJ . j**Ja j .dbiiua 'jjJ 

JA .Ajmmij LlljUal .jjj*j oJA (JA AajjI jl AJi^lj JaAfi i jH 1 jUa! T t Up aiill j^a A-JLJ ^ > Jjrl— ' lj5j ^ Clil2 ta£ |<eyf raming. (< ■* **" ^Q^C' jmrtn ) JA .^Ijau (j) O^aj jUJaJI l-ijmi1,ViI r Jj-aJ 'Ij^l 

tL_ij*iiUJb AijAiaJl ^jwjl! (ji .t5J^VI L^bliaJ! jl JiuJl '&UjVI 'j^uiaJl ^ jjij UjJibk (>a yjJl A-a^-aJI LliljUaVI yA oA* .&t**a L^jj t|UU VfUaaiiCaJ! Aa.( (jft iiAauJ Jja '^Uia ^jiu IJla jSiu 

■ba^aJl wiy^i. ^^ic- ib^iabj AjS dJJ JU*j jjjjjaSti ,-Wal Vil n^ljJb J^jAj aJA .SjIc-^J .l^jJI j^* ^uSJl J^J^J lIiUjaJI AjIj ^Laj ^ l-jj< mIaJI V^ U (j-aa-jj ^UulujJI tliljUaVl .;bi-j jl AALflj »Cw>jJl 

jdVl J*^J 4-i£AjJl jojUjJI ^i oAbua lIUja tL-ijiiiil.Vib jlmuIujII jAruil jAjj A9 <Gl j-* a£- _^b i Jla. ^j) Lf k. .A^jjUI (J^J*^ ^-r^ ^r^ 3 ^JbuJl jjj^aij l^jj^j jl LliljUaVl (j^ JS ^->iji l!i£j11 4ju*ix a Jl 

,lAi Aj*il j A_j _>Jli l1i1,j.^-\mi JxaJ Ux.ua 

.keyframing j rendering j shading j wireframing :^>-1a^ SaIj^I CJ U^oaJJ I p-UiJ) ^ a^ujjII LjljiaiJI l^aas *aUU aSUu y ljaj 'jj-»VI ^IajV 
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4-iil n'\nn\\ rUJVl J^lj-a 

4_£j^U *J-uiJ ijlhlj ^jjl &Jill jji .j^Jajjlail (jjijjxjl ^hjLUI jUijJ ai&ll £rUijl SjLiii Jj_i^j r >i»a *J .a 1SU 4 njtir. SjJiS U>^ 0' '.'?J i^LJA .XjialLj .JjA^-j jl 04a: JaI_>a1I ojjfc ^-i ^l Jj3 
.*iil! ^ji Ajjlhnll kliljjjUJl Ijnmnj ^jl j^AJ »£JI £ ji-aJI f U2I JjLaJ J2 4ilii_4 LJl£j*i Sic- . j >=-Vl "U^Ul! j*s .4 nt n l-jjhiKIU A£^L) *>ujj 4£j*i *^ J^xil Jjjj ^ r jA^JI ( i-jjmNlU 

.rljlij t*a3 tilC ... flaill £ljli .flaill £ljli fluuj >J Ujlc iK>4j| iii yi ^jVI JjkiJl o] 
^jiljjl -ILaiiJl ^_2 Lijjjaja 1(j iii nil *jIja1! £>-» VAj litU .4_J^J1 l,uSlt JJL» Xj-^ jJajj «Luai]| £ljJi .IjoaUUI ullai] ufllsaji *y\"\\\ j^ijVlj LJL^ajVI o^*r 0° ' ^ "'"' (j^lj aju^I t>a Oil J^ null 3 JA 

.iLsasIaJI i_iiiui oia Ji <>& cjl^li Ua^c ^Lujs jAjj ji A^ilii ^IjJi IjSk .<>l$JJI ^HJi J^sJ ^jluu j*» ^=>J Ujn-> ^i .a J4 k^ll) ^\jl\ ^ ^JsU Yt • • • Jj-i^j Aj jjL Cuj >iiii i ajL^_Ui ^i 

,. ..." .". " .'..",, 

. jJl t^HUil t<JJUa 5jjXa jji CJliaii tJliUJl JjU*-i ^jlfr "^jaII ^ iliUaaJ" J ^aJ^Uil ,jSUVl o& >' v i^ nj ^Jji-ll 0& il^iuiA lSJ^^' <frjAa_aJl 
Aj a tjjJa *L^Li iIjIjjjLj ^1 ciLlft U) Qj.^Wj A-SjViflill /^-^l jjinUtn."!^! -snilTiatroriicS ^ J t4^j%".»H /4-aJ^1 .4, *uu ■*.■"■<■ [JjVli h (j-^1 o _>j1vs JL«cl ^1 ^ n^"i ,j_ifr j-iju ^j^Vt A-frjrt^rtH 

jjlll ^hjUUI CjL-U ^jx^ tlulj ,a-ia ^jj UjJc- ^ajUUI 5>dit ^ ljULw&VI -Utu Lis S>iUII Lr lt J>^uJI v'li^^j „^Jl ,^UljpJl iLjj^I &\ixa ip\j^i\ .Cj\j^}Si\ ^i ^lii LJlfrjA^aJI Ulaii iilUA 

.^iill <j£ jg)iTni yOJlj t-jj^UJb Sj3j-*H i^Uaillt ^ jJjiuJl AalAfr fjjy ^ JJ) CGI JjjS *ilU4 ^J^ ll ^ 

,A.Afilj jliSI IjJ^iJ ^j Vi a a 11 itU-ij CGI v**^ 
.MJ*fr t-J^' CGI ^Ltf^ LJJ^ 4 *^ UAJ& ^CuVl Jsu U iU>a ^ tij4il 
tljjaLMI jJSuju t njjjj. v ^l i^jj^LuijII tTJj«uIl ijiiii».ia t^j.Viia^l ^jj^nVill ^)^Aj^&II .^j-iil tj^j^a t^jj<t*i.jll lIjIjjjUUI jDju^a t^uljJ) ^jjoa «iUJ ^j^Jalu (j^iUJl ^ "UjLuu ^j^uali ^jiJl IJA 

,<£jaJU j4xll CjUI . tiaJl jl aIwi^.71 ^j 4aJU-LuV) LJLljxJl *U=£-V ^jL J^t j _ f k. i-i>^J j£ AldUtJl CjIjjjIjJI lJjmU . JUUIl Jjjj-j L Jfr 






„ ..... 

.^Uu (Ij3j fj* L-jJfr UjOaj (jjilj wireframe £JUJ ^ juliill & i* 



.^iiiJl £i*<A A^iidft p.Ujl iais ^ f£A jjj Oj^rf 'lW-*^-"^ ^-*^J -^Vl ijs^Jl j* C^"V* jju U ^i ^ ^j^b t Jsil ^ Jill 



